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HDF4 to CF Compliant NetCDF Conversion Challenges

* The NASA Atmospheric Sciences Data Center
(ASDC) has developed and deployed provider-
specific HDF-to-NetCDF conversion options in
search and subset web applications for the
CALIPSO, CERES, TES, and MOPITT missions with
tailored subsetting for level 2 satellite datasets.

* This presentation explores the challenges in HDF
to NetCDF conversion encountered by the ASDC's
development team.



HDF4 to CF Compliant NetCDF Conversion Challenges

~ o I
Eile Window Tools Help
AS Dc CA LI PSO S u bsette r N etc D F Recent Files |DACALIPSOMatal2009-02-14CAL_LID_L2_VFW-Prov-V2-02.2009-02-14T17-51-5620.hdf_Subsetnc |v Clear Text
.
o ut p ut of Leve I 2 CA LI PSO Ve rtlca I [4) CAL_LID_L2 VFI-Prow-\2-02 20 ) TableView - Feature_Classification_Flags || BB TableView - Profile_UTC_Time.. &' [ [iew - time... & ) Tableview - Longitude..|
\ & time Table Table Table
[ Lidar_Data_Altitudes
Feature Mask (VFM) data granule B N — 1 H
ﬁ Longitude 4325 4326 4 0 0 0
& Promie_Time 23019420 19420 |94z 23 |90214 75705362501 |~|[re288762.. 23 |-56.68018
- 24 19429 |-19429  [1942 24 |90214.75706223611 14289 759 24 |58.603867
I Profile_UTC_Time 25 [10420 19420 1042 25 00214 75707084723 14289.767. 95 | 58707517
I Day_Night_Flag 26 [19420  [19420  [1942 26 90214.75707945833 14289.764. 2600 |-58.72141 |
I Lang,_wat 27 |19479  |-19429  [1e42 27 [90214.75703806945 | |[=]14289 781 27 |58.7351
and_Water_Mask 28 [19420 19429 1942 28 [90214 75709668055 [ [14280.758.. 280 [58.74883
I Spacecrafi_Position 29 [19429  [-19429  [-1942 28 [90214.75710529168 14289 767 29 | 68762768
300 19429 |-19429  [-1942 30 (90214 75711389122 14289.764. 30 |s8.776283
& Feaure_cl LFlags| W39 o429 o420 |04z 31 [9021475712250231 _|[=12289.751. 31 |-58.790028
Il 32 |19429  |-19429  [1e42 320 [00214.75713111344 =[] 14288.758 32 |68.303833
33 |19420 19429 [ 1942 33 90214 75713072453 14289.767. 33 |-5881745
34 [19420  [19420  [1942 34 [90214.75714833566 14289.764. 38 |-5883115
35 1 1 35 [00214.75715694675 ||| 14289761 35 |68.34474
a8 1 1 36 90214 75716555788 | [14289.758.. 36 |-58.858285
1 1 37 |90214.75717416898 14289 766 37 |68.87182
CALIPSO Level 2 Vertical Feature Mask Browse Image CR— e T fizseror | 0o oo
g 1 1 38 90214 7571913912 | [14289.761.. 39 |-56.89903
Vertical Feature Mask UTC: 2009-02-14 18:05:20.7 to 2009-02-14 18:18:49.4 Version: 3.01 Nominal Daytime ] . e la o a e
1 1 42000 90214.75721722454 14289.763. 42 |-58.939682
1 1 43 [00214.75722583564 14289 760 43 |58.953037
7 1 1 A4 90214 75723444676 | [14289.757.. 44 | 5896641
1 1 45 00214.75724305786 14289 766 45 | 68.980087
1 1 46 [00214.75725166898 14289 763 45 |58.993507
6 1 1 47 90214 75726028008 | [14289.760.. 47 |-59.00683
1 1 48 |00214.7572683912 14289 757 48| 59.020153
1 1 49 00214 75727750233 14289.766.. 49 |-50.03367
s 1 1 500 90214.75728611342 14289.763. 50 |-50.04714
1 1 51 [00214.75729472455 14289 760 51 |59.060635
“ 5 24505 16413 52 90214 75730332406 | [14289.757.. 52 |-59.074112
E 1 1 52 |90214.75731193519 14289 765 53 | 59.087246
& 1 1 54 [90214.75732054628 14289 763 54 |59.10059
3 3 1 1 85 90214 75732915741 | [14289.760.. 85 |-50.11403
£ 1 1 56 |00214.75733776852 14289 768 56| 59.127464
H T 24605 24605 57 90214 75734637963 14289.765. 57 |-50.14050
]y LX) 1 1 58 |90214.75735499075 14289.762. 58 |5915408
1 24605 59 [00214.75736360185 14289 759 59 |59.16752
kel L '’ | 1 1 60 90214.75737221297 | [14289.765.. 60 [-59.1808
i o T i f 2 1 1 610 |90214. 75738082407 14289 765 B |-59.194168
{ gL 1 1 62 |902147573894352 14289 762 B2 [59.207394
| | 1 2w 1 1 63 90214.75739804629 | [14289.750.. 63 |-59.22057
1 1 540 |90214 75740665742 14289 768 B4 | 59.233795
1 1 5 |00214 75741526851 =|I14289.765. 65 |59.247116
. . F
1 : , T T : T T
Lat -56.04 50.14 -44.16 -38.14 -32.09 -26.02 19.94 13.84 774
Lon -51.81 -54.65 -56.97 -58.94 -60.68 -62.25 -63.71 -65.09 -66.43
1=clearair 2=cloud 3 =aerosol 4 = stratosphericlayer 5 = surface 6 = subsurface 7= totally attenuated L = low/no confidence
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In order to identify CF
compliance problems, the
NetCDF result files
generated by the ASDC
CALIPSO Subsetter were
uploaded to the following
site running a CF checker
developed by Rosalyn
Hatcher at the Halley
Centre for Climate
Prediction and Research.

[ CF-Convention complian: %

<« C | [4 titania.badc.rl.ac.uk/cgi-bin/cf-checker.p 7 =

CF-Convention compliance checker for NetCDF
format

This form allows you to run the 'cfchecks py' script to check that the contents of a WetCDF file comply with the
Climate and Forecasts (CF) Metadata Convention. The CF-checker was developed at the Hadlev Centre for
Climate Prediction and Research, UK Met Office by Rosalyn Hatcher. This work was supported by PRISM
{(PRogramme for Integrated Earth System Modelling).

Development and maintenance for the CF-checker has now been taken over by the NCAS-CMS (National Centre
for Atmospheric Science - Computational Modelling Support). If vou have suggestions for improvement then please
e-mail Rosalyn Hatcher at NCAS-CMS (r.s hatcher/@reading ac uk).

To check vour file, please use the drop down menu to select the version of the CF conventions to check against,
enter the file name in the box below then press Check file. You can use the Browse... button to help vou select the
file.

For details of the NetCDF format and the CF Convention go to the BADC NetCDF format or CF Convention
pages or visit the CF conventions home page.

NOTE:There is a bug in the current checker that prevents reading of NetCDF files containing coordinate variables
of type IINT. This results in the message "cdms2 error CDMSError: Data for dimension . not found". We are
aware of this issue and working to fix it

Check against CF version: | 1.0 E

File: | Choose File | Ma file chosen Check file

An alternative web interface to the CF Compliance Checker is available at NCAS-CMS .
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The HDF Group released the HDF4 CF

Recent Files |C\Usersiwbaskin\Desktop\CAL_LID_L2_VFM-Prov-V2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc |v Clear Text c . T I kot J 1 5 20 1 3
CAL_LID_L2_VFI-Prov-y2-02 2008-02-14T17-51-5620.nol_Subsel [ & Tapieview - Feature_Classification Flag.. B [ o nve rs I o n Oo I O n u n e ) °

I Day_Night_Flag
@ Feature_Classification_Flags

IR Land_water_Wask

B Latitude

B Longuce “ The HDFView screensots on the left

& Profile_Time

e orene depict NetCDF output from the

@ Spacecraft_Position
@VDFDimD_vdata_metadata_vdf_Date_Time_at_Granu\e_End epe

@ VDFDim0_vdata_metadata_vdf_Date_Time_at_Granule_Start h 4 1 0 n CCf n c4 u t I I Ityo
@ VDFDim0_vdata_metadata_vdf_Final_Subsatellite_Latitude -

@VDFDimD_vdata_metadata_vdf_F\na\_ ite_Longitude
@ VDFDim0_vdata_metadata_vdf_Initial_Subsatellite_Latitude

@ VDFDim0_vdata_metadata_vdf_Initial_Subsatellite_Longitude
ﬁ VDFDim0_vdata_metadata_vdf_Lidar_Data_Altitudes

ﬁ WVDFDim0_vdata_metadata_vdf_Product_ID AS D c CA LI PSO S u bsette r H D F4
@ VDFDim1_vdata_metadata_vdf_Date_Time_at_Granule_End

e s e e s e o output of Level2 CALIPSO Vertical

@ VDFDim1_vdata_metadata_vdf_Lidar_Data_Altitudes
@ VDFDim1_vdata_metadata_vdf_Product_ID

o Feature Mask (VFM) data granule

[ fakeDim1

[ fakeDim13
[ fakeDim15
@ vdata_metadata_vdf_Date_Time_at_Granule_End
@ vdata_metadata_vdf_Date_Time_at_Granule_Start
@ vdata_metadata_vdf_Final_Subsatellite_L atitude
@ vdata_metadata_vdf_Final_Subsatellite_Longitude
ﬁ vdata_metadata_vdf_Initial_Subsatellite_Latitude
@vdata_metadala_vdf_\nmal_Subsate\me_Loﬂgnude h4 10" ccf n c4
@ vdata_metadata_vdf_Lidar_Data_Altitudes -
[ vdata_metadata_vdf_Product_ID

< 1

Feature_Classification_Flags (15350, 2)
16-bit unsigned integer, 225x 5515
Number of altributes = 6

DIMENSION_LIST = 11158,12031
format = Uint_1

long_name = Feature_Classification_Flags
origname = Feature_Classification_Flags
units = N/A

valid_range = N/A

Metadata
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ile Window Tools Help

2 @ as

File Window Tools Help

=00 @as

aF | S

Recent Files Clear Text Recent Files |DA\CALIPSO\data\2009-02-14\CAL_LID_L2_VFM-Brg

C\Users\wbaskin\Desktop\CAL_LID_L2_VFM-Prow-V2-02 2009-02-14T17-51-56Z0 hdf_Subset nc |' {7-14T17-51-5620 hdi_Subsetnc ‘V

Clear Text

g2,2009-02-14T17-51-562D.naf_Subsel Il % Tapieview - Feature_Classification_Flag.. B B3 (@) CAL_LID_L2_VFM-Prov-v2-02.20(

- Featurs_Classification_Flags ‘I i Tableview - Profile_UTC_Time.. i B [liew - time... BT I TableView - Longitude. |
4

¥ Day_Night_Flag

& time

Table - M Table
| |l

[ Latitude | e ISt s ——— [F T |

eature_Classification_Flags

_________________________________ 4 U U
Packed data arrays with varying spatial context S e o a I i w B
iciializati i< Cli ioiefss—laosr4 rvornccins iz Tos || gs oo roter

*  Visualization and Analysis Clients would not be able to plot the data ool araoisreonorets | | [ frisrer [l gm | se7on1
. . . -1942 28 90214.75709668055 14289.758... 52 ::S ;gg?gg
shown in the Feature Mask Browse image since B e AT R (B ek

1342 31 90214.75712250231 B 14289.761... kg -58.790028

Feature_Classification_Flags for each vertical profile are packed in a B i I

. .. o -1942 34 90214 757148335686 | 114289.764.. 34 -58.83115

5515 element array (shown below) and require a non-trivial algorithm | sslsozne romseoors | | [Ffiecss 7ot gt 2 e

: H 1 37 90214.75717416898 14289.766... 37 -58.87182

to extract the information. 1 % oosurorizzaot vassa7os” |[— a8t oc rnes
1

39 90214.7571913812 14289.761.. 39 -58.89903
40 90214.75720000232 14289 758 40 -58.912533
41 90214.75720861342 14289 766 41 -58.926228

e —
VPO D e N ! CALIPSO Level 2 Vertical Feature Mask Browse Image
i VDFDIm1_vdata_metadata_vdf_Product_ID a5 A 1 TN
1 1 N Vertical Feature Mask UTC: 2009-02-14 18:05:20.7 to 2009-02-14 18:18:49.4 Version: 3.01 Nominal Daytime
1 1
1 56 11 1 1
«—20.2to 30.1 km @ 180m |1 1
55 110 165 1 1
366 ! u
24605 16413
1 1
1 1
1 1
«——— 8.2t0 20.2 km @ 60m 1 1
24605 24605
1 1
1 24605 5
1 1 o
1 1 13
1 1 = £
<<

«——— -0.5t0 8.2 km @ 30m

T T T T
Lat -56.04 -50.14 -44.16 -38.14 -32.09 -26.02 -19.94 -13.84 -7.74

5515
1 =clearair 2 =cloud 3 =aerosol 4 = st phegC layer 5 =surface 6 = subsurface 7= totally attenuated L = low/no confidence

5km

Lon -51.81 -54.65 -56.97 -58.94 -60.68 -62.25 -63.71 -65.09 -66.43
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Eile Window Tools Help

Recent Files

C\Users\wbaskin\Desktop\CAL_LID_L2_VFM-Prov-V2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc | -

Clear Text Recent Files

DACALIPSO\datal2009-02-14\CAL_LID_L2_VFM-Prov-v2-02.2009-02-14T17-51-56Z0.hdf_Subsetnc

Clear Text

-

&1 CAL_LID_L2_WFM-Prov-v2-02.2009-02-14T17-51-56Z0.hdi_Subse
I Day_Night_Flag

@ Feature_Classification_Flags

IR Land_water_Wask

B Latitude

& Longitude

& Profile_Time

I Profile_UTC_Time

@ Spacecraft_Position

@ VDFDim0_vdata_metadata_vdf_Date_Time_at_Granule_End
@ VDFDim0_vdata_metadata_vdf_Date_Time_at_Granule_Start
@ VDFDim0_vdata_metadata_vdf_Final_Subsatellite_Latitude
@ VDFDim0_vdata_metadata_vdf_Final_Subsatellite_Longitude
@ VDFDim0_vdata_metadata_vdf_Initial_Subsatellite_Latitude
@ VDFDim0_vdata_metadata_vdf_Initial_Subsatellite_Longitude
ﬁ VDFDim0_vdata_metadata_vdf_Lidar_Data_Altitudes

ﬁ VDFDim0_vdata_metadata_vdf_Product_ID

[ fakeDim0
IR fakeDim1
[ fakeDim13
I fakeDim15

" data ge®adata vdf Date_Time_at_Granule_End

@ vdata_metadata_vdf_Date_Time_at_Granule_Start
@ vdata_metadata_vdf_Final_Subsatellite_L atitude
@ vdata_metadata_vdf_Final_Subsatellite_Longitude
ﬁ vdata_metadata_vdf_Initial_Subsatellite_Latitude
@ vdata_metadata_vdf_|nitial_Subsatellite_Longitude
@ vdata_metadata_vdf_Lidar_Data_Altitudes

[ vdata_metadata_vdf_Product_ID

4] 1

T TableView - Feature_Classification_Flag.. i [ (4] CAL_LID_L2_VFIM-Prov-v2-02.200 ‘i g TanleView - Feature_Classification_Flags|| & TableView - Profile_UTC_Time.. &' [ [View - time... BTl ) TableView - Longitude..
& time
‘ [ Lidar_Data_Altitudes
T R T 3555 Brauee W -
Ii 4325 4326 4327 B Longitude 4326 43 0 0 0
| | ) 46107 46107 46107 B B Profle_Time 19429 1942 23 90214.75705362501 | [14289.762.. 23 |-58.68018
24 [46107 46107 46107 - -19429 1942 24 |9021475706223611 14289.759 24 |-58.693867
25 46107 46107 46107 I Profile_UTC_Time -19429 1942 25 90214 75707084723 14289.767.. 25 -58.707577
26 [46107 46107 45107 I Day_Night_Flag 19429 1942 26 [9021475707945833 14289.764. 26 |-5872141
27 |46107 46107 46107 - -19429 1942 27 [9021475708806945 14289.761 27 | 587351
28 |46107 45107 45107 B Land_Wwater_Wask 19429 1942 28 |9021475709668055 | [14289.753. 28 |[58.74883
29 [46107 46107 46107 B Position 19429 1942 29 [9021475710529168 14289.767 29 |58.762768
an 4840 4610 FEET — 10420 1042 4 Pl 1 14200 784 i [ 58776283

No dimension labels in original hdf data granule

-58.790028
-58.803833
-58.81745

Feature_Classification_Flags (15350, 2)
16-bit unsigned integer, 225x 5515
Number of altributes = 6

DIMENSION_LIST = 11158,12031
format = Uint_1

long_name = Feature_Classification_Flags
origname = Feature_Classification_Flags
units = N/A

valid_range = N/A

-58.83115
* If dimensions are not labeled in the source hdf file a generic name must |z
. . . || 58.87182
be provided to be CF compliant. These names are usually used by client | ===
p o | 58.012533
applications to label axes of plots.
| |-58.939682
s T T T g T T T ) ST ZZTE 0TS T 58.953037
44 1 1 1 ]I 44 1 1 44 90214 75723444676 | |142809.757.. 44 -58.96641
Il 45 |1 1 1 Il 45 1 1 45 [90214 75724305736 14289766 45 | 58.080087
46 |1 1 1 45 1 1 45 |9021475725166898 14289.763 45 | 58993507
| I] 47 1 1 1 i 47 1 1 47 90214 75726028008 | [14289.760.. 47 -59.00683
Il 48 |1 1 1 Il 48 1 1 48 [90214.7572688912 14289.757 48 |59.020153
49 |1 1 1 49 1 1 49 [0021475727750233 14289.766.. 49 |59.03367
50 |1 1 1 50 1 1 50 |90214.75728611342 14280.763.. 500 | 59.04714
S| 1 1 51 1 1 51 90214.75720472455 14289.760 51 |50.060635
520 |24505 24505 16413 52 pacos 24605 16413)[ 52 90214 75730332406 | [14280.757. 52 |50.074112
5|1 1 1 53 1 1 53 |9021475731193519 14289765 53 50087246
54 |1 1 1 54 1 1 54 |9021475732054628 14289763 54 | 5010059
55 1 1 1 55 1 1 55 90214 75732915741 | |14289.760.. 55 -59.11403
56 |1 1 1 56 1 1 56 9021475733776852 14289.768 56 | 50127464
s70|1 24505 24608 57 24605 24605)[ 57 [9021475734637963 14289.765.. 57 | 5914059
58 |1 1 1 58 1 1 58 |90214.75735499075 14280.762.. 581005915408
L) 1 1 24605 59 1 24605 59 90214.75736360185 14289.759 59 -569.16753
60 1 1 1 60 1 1 60 90214 75737221297 | |14280.768.. 60 -59.1808
61 |1 1 1 51 1 1 61 |90214.75738082407 14280.765 61 |-59.194168
621 1 1 62 1 1 62 |902147573304352 14289.762 62 | 59.207304
4] [ T+ 63 1 1 631 |90214 75739804629 | [14289750.. B3 |-59.22057
64 1 1 B4 |9021475740665742 14289.768 B4 | 59.233795
] 0 65 1 i B5  |9021475741526851 14289.765.. B5__|-50.247116

Feature_Classification_Flags (67687001, 9)
16-bitinteger, 225x5515
Number of atiributes = 3

units = NiA
format = Uint_1

long_name = Feature_Classification_Flags

Log Info Metadata

Metadata
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Eile Window Tools Help Eile Window Tools Help

Recent Files |C\Usersiwbaskin\Desktop\CAL_LID_L2_VFM-Prov-V2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc |v Clear Text Recent Files |DACALIPSO\data\2009-02-14\CAL_LID_L2_VFM-Prov-v2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc |v Clear Text
CAL_LID_L2_VFU-Prov-v2-02.2008-02-14T17-51-56ZD.hdl_Subsel  { B Tanleview - Feature_Classification_Flag.. & [ CAL_LID_L2_VFM-Prov-v2-02.200 B @ Tanleview - Feature_Classification_Flags| BE) TablevView - Profile_UTC_Time.. B [ [View - time... BT [} Tableview - Longitude. |
I Day_Night_Flag & time
[ Feature_Classification_Flags ‘ [ Lidar_Data_Altitudes |
R Land_water_Mask T R Baiee (W IS [ = E e
[ Latitude Ii 4325 4328 4327 1B Longitude 4326 43 0 0 0

| | ) 46107 46107 46107 B 19429 1942 23 90214.75705362501 |~|f_14289.762.. 23 |-58.68018
& Longnce 24 46107 46107 46107 Bt Profie_ime -19429 1942 24 |90214.75706223611 14289.759 24 |58.693867
I Profile_Time 25 46107 48107 48107 I Profile_UTC_Time -19429 1942 25 [9021475707084723 14289.767.. 25 |-58707577
[ Profile_UTC_Time 26 46107 46107 46107 I8 Day_Night_Flag 19429 1942 26 90214.75707945833 14289.764.. 26 |-5872141
246107 46107 46107 -19429 1942 27 |90214.75708806945 14289.761 27 |587351
& spacecraf_Position 28 |45107 46107 46107 B Land_water_Mask 194280 [ 1942 28 90214 75709668055 | 14289.758.. 28 |58.74883
I8 VDFDIm0_vdata_metadata_vdf_Date_Time_at_Granule_End 200 46107 46107 46107 B _Position -19429 1942 29 |90214.75710529168 14289.767 207 |58.762768
_ ) 30 |46107 46107 48107 1 19429 1942 30 [9021475711389122 14289.764.. 30 | 58776283
[ VDFDImO_vdata_metadata_vdf_Date_Time_at_Granule_Start El] 16107 16107 46107 = [ Feature_c 1_Flags 19429 o4z EY] 90214 75712250231 L 14289.764.. 31 -58.790028
[ VDFDIm0_vdata_metadata_vdf_Final_Subsatellite_Lafitude I 32 461 4510 il 047 32 90214.75713111344 14289.758 32 -58.503833
’ i ) 33 107 46107 4610 19429 19 33 [9021475713072453 14289.767.. 33 |58381745
@ VDFDim0_vdata_metadata_vdf_Final_ _Longitude E ¢ 6107 45107 26107 19429 e )34 90214 75711533508 11559764 - 5a83115
[ VDFDImO_vdata_metadata_vdf_Initial_Subsatellite_Latitude 35 1 1 > 35 00214.75715694675 [ | 14289 761 35 (5384474
[} VDFDImO_vdata_metadata_vdf_Initial_Subsatellite_Longitude 36 1 U 1 T 1 36 90214 75716555788 | |14280.758.. 36 -58.858265
Era 1 1 7 1 1 37 |9021475717416892 14289.766 37| -58.87182
ﬁVDFDimD_vdata_metadata_vdf_L\dar_Data_Amtudes 38 1 1 1 38 1 1 D) 30214.7571827801 14289 764, g 53.88540
[ VDFDim0_vdata_metadata_vdf_Product_ID 29 1 1 1 i 39 1 1 39 90214 7571913912 | [14289.761.. 39 -58.69903
40 N u 1 40 1 1 40 |90214.75720000232 14289.758 40 |-58.912533
@VDFDim1Jdata,metadata,vdLDatejime,at,Granu\efEnd 41 1 1 1 T 1 1 T 00214 75700861342 14280.766.. 49 55 076058
[ VDFDim1_vdata_metadata_vdf Date_Time_at_Granule_Start || 42 1 1 1 || 42 1 1 42 90214.75721722454 14289.763.. 42 -58.939682
i a3 1 1 43 1 1 43 |90214.75722583564 14289.760 43 |58.953037
@ VDFDim1_vdata_metadata_vdf_Lidar_Data_Altitudes 44 A 1 4 yry 1 1 i 90314 75753444575 14250757, A 55 96641
[ VDFDIm1_vdata_metadata_vdf_Product_ID J] 45 |1 1 1 Jl 45 1 1 45 [9021475724305736 14289 766 45 | 58.080087
[ fakeDim0 5725166893 14289.763 46 |-58.993507
. . 5726028008 14289.760.. 47 |-59.00883
== | NetCDF JAVA APl d llow f d d u <2
i facedim et oes not allow for unsigned integer data types rzsseoiz. rezesr5v. SRR v 20153
fakeDim13 3 . -
gf keDim15 ° h ’ b g I d ’ 5728611342 14289.763.. 50 |-59.04714
aieoim The ASDC’s CALIPSO Subsetter NetCDF conversion utility uses Unidata’s s raaas 7e0 |1 50 050652
[ vdata_metadat 5730332408 | [14289.757.. 52 |59.07a112
1 1 g 5731193519 14289.765 53 |-59.087246
B e JAVA NetCDF library (Version 4.0.49.20090825.2329) bundled with FrE
[ vdata_metadat 5732915741 | [14289.760. 55 |-59.11403
i i 1 1 H 5733776852 14289.768 56 |-59.127464
data_metadat
B vasta_moteos HDFView 2.9. This NetCDF library does not support unsigned integers.  [Z355 B o eane
5 vdata_metadat 5735489075 14289.762. 58 |-50 15409
[ vdata_metadata_vdf_Initial_Subsatellite_Longitude 1 1 EEGIg— ]l 59 T 24605 59 90214./5736360185 14289.759 59 -59.16753
50 1 1t 60 1 1 60 90214.75737221297 | [14289.765.. B0 |-59.1808
[ vdata_metadata_vdf_Lidar_Data_altitudes 61 1 _—  { 51 1 1 51 90214.75738082407 12289765 | 51 59.194168
[f; vaata_metadata_vdf_Produci_ID S; N 1 62 1 1 62 [00214.7573894352 14289.762 62 | 59207394
[ Il 4 I Tl 63 1 1 B3 (90214 75739804629 | [12289.759. | B3 |59.22057
- oo e 64 1 1 64 90214.75740665742 14289.768 64 -59.233795
Assincation_Flags M I D 65 1 1 65 |90214 75741526851 | 2 14289.765.. 65 -59.247116

16-bit unsigned integer, 225x5515
ber of aliributes = 6
Di = e 1
format = Uint_1
long_name = Feature_Classification_Flags
origname = Feature_Classification_Flags
units = N/A
valid_range = N/A

re_Classification_Flags™
itinteger, 225x5515

long_na ature_Classification_Flags
units = NiA
format = Uint_1

Log Info Metadata

Metadata




HDF4 to CF Compliant NetCDF Conversion Challenges

Eile Window Tools Help File Window Tools Help

Recent Files |C:\Users'wbaskin\Desktop\CAL_LID_L2 VFM-Prov-V2-02.2009-02-14T17-51-56Z0.hdf_Subsetnc |v Clear Text Recent Files |DACALIPSO\data\2009-02-14\CAL_LID_L2_VFM-Prov-V2-02.2009-02-14T17-51-56ZD.hdf_Subsetnc |v Clear Text
(5] CAL_LID_L2_WFN-Prov-y2-02.2009-02-14T17-51-56ZD.hdf_Subse l@ TableView - Feature_Classification_Flag.. & [d [4] CAL_LID_L2_VFM-Prov-y2-02.20 l@ TableView - Feature_Classification_Flags|| BF) TableView - Frofile_UTC_Time.. & B [riew - time.. BT} ) Tableview - Longitude
I Day_Night_Flag I8 time Table
[} Feature_Classification_Flags [} Lidar_Data_Altitudes | "I'
R Land_water_Mask [ Latitude R e — —
IR Latitude [ Longitude 4325 4328 43 0 0 0
: 48107 46107 - ) 23 [9a29 19429 942 23 |90214.75705362501 ~|[ 14282762 23 [58.68018
Longitud Profile_Ti
Bl Longiude 18107 45107 & Profie_Tims 24 19420 | 19420 [1942 24 [9021475706223611 | [14280.750. 24 | 58693867
I Profile_Time 46707 46107 I, Profile_uTC_Time 25 119429 19429 1942 25 |9021475707084723 14289.767 25 |-58.707577
I Profile_UTC_Time 46107 46107 ¥ Day_Night_Flag 26 9429 19429 1942 26 |90214.75707945833 14289 764 26 [5872141
I 46107 46107 . 27 19429 19429 942 27 |90214 75708806945 | [14289.761. 27 |587351
& Spacecrafi_Position [46107 46107 i) Lana_water_Mask 28 [19429 19429 1942 28 [90214.75709668055 14289.758 28 |58.74883
I VDFDImO_vdata_metadata_vdf_Date_Time_at_Granule_End 46107 46107 # Spacacraft Position 29 Ho4zg 19429 1942 29 [90214 75710529168 14289.767.. 29 [58762768
I -58.776283
@ VDFDim0_vdata_metadata_vdf_Date_Time_at_Granule_Start r
. . . . 58790023
B YOPDIn0 s it i Sustli Lithce Invalid or non-compliant valid_range attribute values
| @VDFD|mDJdalafmsladatafvdLF\ﬂaLSubsatelme?mngnuda . - . . '%
18 VDFOim_ca_meacaa il _Subsite Lt *  CF compliant value ranges consist of two Attribute value Array elements |- ...
@VDFD|muiudalafmsladatafvdfilﬂmaLSubsatslme?Lmngnuda ||-56.858265 |
h h h ] 7 g I 58.87182
@VDFD|muiudalafmsladatafvdfiudarﬁDalafA\l\ludes t at a re t e Sal I Ie atatype as t e attrl ute s Va rla e. -58.88549
T VDFDImO_vdata_metadata_vdf_Product_ID | 58.39902
40 I 1 i  [— 1 1 40 |90214.75720000232 [ [14289.758.. a0 [-58.912533
@VDFDlm1JdalafmsladatafvdLDateiTlmsfaLGranu\eiEﬂd I| 41 1 1 q Il 41 ] f 41 90214.75720861242 14289 766 41 58.926228
[ VDFDIm1_vdata_metadata_vdf_Date_Time_at_Granule_St It 42 1 1 il I 42 1 1 42 90214.75721722454 14289763 42 -58.939682
43 |1 1 1 43 1 1 43 |90214 75722583564 14289.760.. 43 |-58.953037
[ VDFDIm1_vdata_metadata_vdf_Lidar_Dala_alliludes Il 44 f 1 3 Il a4 1 1 44 00214.75723444676 14289757 44 -58.96641
[ VDFDIm1_vdata_metadata_vdf_Product_ID 45 1 1 45 1 1 45 [9021475724305736 14289.766.. 45 [58.980087
15 fakeDimo —=_nh 1 i 048 1 1 46 90214.75725166898 | [14289.763.. 46 |58.993507
Il AT 1 1 Il 47 1 1 47 [9021475726028008 14289.760 47 |-59.00683
IR rakeDim1 48 |1 1 1 43 1 1 48 |902147572688912 | [14289.757.. 48 [-59.020153
I fakeDim13 Il 4 N 1 1 Il 49 1 1 49 |90214.75727750233 14289766 49 |-59.03367
: 50 |1 1 1 50 1 1 50 |9021475728611342 14289.763 50 |59.04714
i fakeDim15 s | 1 1 51 1 1 51 [90214 75720472455 | [14289.760.. 51 |59.060635
1B vdata_metadata_vdf_Date_Time_at_Granulgf End Il 52 |24605 24605 16413 52 pas05 24605 16413 52 |9021475720332406 14289.757 52 |-59.074112
5|1 1 1 = 1 1 53 |9021475731193519 14289.765.. 53 [59.087246
ﬁvdata_metadata_udf_Date_T\me_at_Gra e_Start ] 54 f f f ] 54 3 i 54 90214 75732054528 " [14239.763. 54 5310059
[ vdata_metadata_vdf_Final_Subsatellitefl atitude 55 1 1 1 55 1 1 55 90214.75732915741 14289.760 55 -59.11402
h 5 |1 1 1 56 1 1 56 |9021475733776852 14289.768.. 56 |-59.127464
[ vdata_metadata_vdf_Final_Subsatellf_Lonaitude 57 Il 24605 24605 57 24605 (24605 57 90214 75734637963 14289 765 57 -59.14059
[ vdata_metadata_vdf_Initial_Subsaiffllite_Latitude 58 1 1 1 58 1 1 58 90214.75735499075 14289.762 58 -59.15409
) vdata_metadata_vdf_Initial_Subgfftellite_Longitude ., 1 1 24605 59 1 [24605 59 (90214 75736360185 | [14289.759.. 5911-50.16753
- - - O 1 1 60 1 1 B0 |9021475737221297 14289.768 B0 |-59.1808
) vdata_metadata_vdf Lidar_Daff Aftitudes 61 |1 1 1 61 1 1 61 [90214 75735082407 14289.765. 61 [59.194168
[ vdata_metadata vdf ProdugfliD 62 1 1 1 62 1 1 62 00214 7573894352 | [14289.762. 62 -59.207394
T — —— 0D al i 63 1 1 62 [90214.75739804628 14289.759 B3 |59.22057
y 4 64 1 1 64 |90214 75740865742 14289.768.. B4 |-59.233795
65 1 1 ~|| 14289765 65 |-59.247116
Feature_Classification_Flags15350, 2) 4 \ ] \ I o o 65 90214.75741526851 | |¥]

16-bit unsigned integer, #25x5515
Number of altributes = §
DIMENSION_LIST =41158,12031
format = Uint_1
long_name = Feg

16-bitinteger, 225x5515
MNumber of atfributes = 3
long_name = Feature_Classification_Flags
units = NiA
format = Uint_1

re_Classification_Flags
re_Classification_Flags

valid_range =9

Log Info Metadata




HDF4 to CF Compliant NetCDF Conversion Challenges

Y = HDFView =
Eile Window Tools Help Eile Window Tools Help
Recent Files |C\Usersiwbaskin\Desktop\CAL_LID_L2_VFM-Prov-V2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc |v Clear Text Recent Files |DACALIPSO\data\2009-02-14\CAL_LID_L2_VFM-Prov-v2-02.2009-02-14T17-51-56ZD.hdf_Subset.nc |v Clear Text
CAL_LID_L2 VFM-Prov-y2-02.2009-02-14T17-51-5620.ndl_Subssl f BB TabisView - Fealure Classification Flag. B [ L_LIDZWQVFI-Prov-v2-02.200 N 8% TableView - Feature_Classification_Flags | B TablevView - Profile_UTC_Time.. B B9 [View - time... B[ i} TableView - Longitude. |
[ Day_Night_Flag & time
@ Feature_Classification_Flags ‘ #Data_Altitudes |
B Land_water_mask | B atvee W — T T e oo, = 2
& Latitude B Longitude 4326 43 0 0 0
= 19429 1942 23 |90214 75705362501 ~|[T14289.762.. 23 |s868018
Longitude Profile_Ti | —f—j S<c=-i0e.. )
Bons & Profis_Time -19429 1942 24 |9021475706223611 14289759 24 |53.693867
i Profile_Time I Profile_UTC_Time 19429 1942 25 [00214 75707084723 14289.767.. 25 [58707577
I Profile_UTC_Time I Day_Night_Flag -19420 1942 26 90214.75707945833 14289.764... 26 -58.72141
R -19429 1942 27 [9021475708806945 14289.761 27 | 587351
& Spacecra_Position B Land_Wwater_Mask 19420 [ 1042 28 [90214 75709568055 (| ] 14280.758.. 2800 |-58.74883
I8 VDFDIm0_vdata_metadata_vdf_Date_Time_at_Granule_End 200 46107 46107 46107 B _Position -19429 1942 29 |90214.75710529168 14289.767 207 |58.762768
’ ) 30 46107 46107 46107 L -19429 1942 30 |9021475711389122 14289.764. 30 [58776283
@ WVDFDim0_vdata_metadata_vdf_Date_Time_at_Granule_Start ] El] 16107 16107 5107 J |- ﬁ Feature_Cl 1_Flags ] 1 19429 0429 Moaz ET] 90214 75712250231 1 14280761 3 53790028
@VDFDimD_vdata_metadata_vdf_F\na\_Subsatel\ite_Latnude Il 32 46107 46107 46107 I Il 32 19429 -19429 -1942 32 90214 75713111344 T 14289758 32 -58.803833
) ) ) 33 |46107 46107 as107f 33 o420 19429 1942 33 [0021475713972453 14289.767.. 33 [5881745
VDFDim0_vd
I VDFDIm0_vdata_metasata _vaf Final | -Longitude 34 (46107 46107 IR A 34 [10420  [104z0 194z 34 |90214.75714833566 14280.764. 3400|-56.83115
@ ite_Lafiude 25 1 —L a5 1 1 90214.75715694675 | |[=rez89 761 35 |68.34474
iz (as » . 6 |9021475716555788 | [14289.758. 36 | 58858265
7 |9021475717416892 14289 766 37 |ssseris2
w| The ‘time’ variable was added to address non-standard temporal R
& . .« 9 [902147571913912 | [12289.761.. 39 |-58.89903
m h I d 0 |9021475720000232 14289 758 40 |s53.012533
& pa ra eter in t e Orlglna ata 1 |090214 75720861342 14289.766.. 41 |589262%8
& . . o ,P o T T ’ t T . 2 |9021475721722454 14289.763. 42 |-58.939682
O O g I bI : f I U C m = U C - yymmdd ffffffff (f 90214.76722583564 14289.760 43 58953037
& riginal varia €: rori e_ — | € units * IS 90214 75723444676 | [14289.757.. 44 |-58.96641
& g 90214.75724305736 14289 766 45 | 53.080087
[ fraCtlon Of daY) 6 |90214.75725166898 14289 763 46 |58.993507
B 7 |90214 75726028008 | [14289.760. 47 |-59.00883
g a (y: ’ H . 90214.7572688012 14289757 48 |59.020153
* Added CDF CF-Compl ble: ‘tim =d 1970-01-
B ed NetCDF CF-Compliant variable: ‘time” units = days since 197 8 fouz1e Tsrerrsozan (ETORIN [
f0 |90214.75728611342 14289.763. 50 |-59.04714
& 01 O0.0 . 1 90214.75720472455 14289.760 51 |-59.060635
& . 0 00 2 |90214 75730332406 | |14289.757.. 52 [59.074112
B b2 |90214.75731193519 14289 765 53 |59.087246
f4  [90214.75732054628 14289 763 54 | 59.10059
& f5  90214.75732915741 | [14289.760. 55 |-59.11403
® 6 |90214.75733776852 14289 768 56 | 59.127464
BT T F60D Lius] () 5T 400D Gl 7 90214 75734637963 14289.765.. 57 -69.14059
ﬁvdata_metadala_vdf_\nmal_’suhsate\me_Lamude 58 1 1 58 1 1 58 90214.75735499075 14289.762.. 58 -59.15409
[ vdata_metadata_vdf_Initial_Subsatellite_Longitude i 1 i 24805 59 1 24605 59 00214.75736360185 14289.759 59 -59.16753
- - - 60 |1 1 1 60 1 1 B0 [9021475737221297 | [14289.768. B0 |59.1808
1 voata_metadata_vdf_Lidar_Data_Altitudes 61 1 1 1 61 1 1 61 90214.75738082407 14289.765 61 |59.194168
[f; vaata_metadata_vdf_Produci_ID g2 1 1 62 1 1 62 |90214.7573894352 14289762 62 |59.207394
a1 im [}] 63 1 1 B3 90214 75739804629 14289.759.. 63 |50.22057
4] 1 B 14289.759... |
- o e I 64 1 1 64 90214.75740665742 14289.768 64 -59.233795
65 | 50247116
Feature_Classiication_Flags (15350, 2) L — Ir E 1 1 B50NI 00214 75741526851 | | [ 14289.765..

16-bit unsigned integer, 225x 5515
Number of altributes = 6
DIMENSION_LIST = 11158,12031
format = Uint_1
long_name = Feature_Classification_Flags
origname = Feature_Classification_Flags
units = N/A
valid_range = N/A

Feature_Classification_Flags (67687001, 9)
16-bitinteger, 225x5515
Number of atiributes = 3

long_name = Feature_Classification_Flags

units = NiA

format = Uint_1

Log Info Metadata Metadata




HDF4 to CF Compliant NetCDF Conversion Challenges

Plot of CER_SSF_Aqua-FM3-MODIS Field of view
at surface connected as a single line.

Time dimension not in temporal order

*  The primary dimension in all swath-based level 2 satellite data is time.
The frayed edges of the cross-track scan path illustrates that CERES SSF
data is not always in temporal order. In order to be CF compliant all the
data must be sorted temporally.




HDF4 to CF Compliant NetCDF Conversion Challenges

NetCDF file generated from ASDC CERES SSF Subsetter

ndow Tools Help
o sa Colatitude (¢) and Longitud
RecentFiles |Gl ale 13\CERES_SSF_XTRK-MODIS_Edition3A_Subset_2008100100-2008100100.n¢ a I u e a n ngl u e
[4) CERES_SSF_XTRK-UODIS_Ediion3A_Subset_2008100100-2008100100.nc | g Taleview - Time_of_obsenation .. & B4 e
B time Table
Blon |
B at I
e —
[ Time_of_obsenvation 0 - E
{8 Longitude_of_CERES_FOV_at_surface 7
1 Colatitude_of CERES_FOV_at_suiface 7
{8 PSF_wtd_MODO4_solution_indices_ocean_small_average ;
{8 PSF_wtd_MODO4_solution_indices_ocean_large_average 7
) PSF_wtd_MODO4_optical_depth_small_average_ocean__0_550_ ; 5 -
-
5 PSF_wtd_MODO4_optical_depth_small_average_ocean_0_865_ 7 4 -
~
) PSF_wtd_MODO4_optical_depth_small_average_ocean__2_130_ ; g ; : ‘ " ~
[ PSF_wid_MOD04_cloud_condensalion_nuclei_ocean_average 7 14376 ] ]
§ 0 A
5 CERES_SW_TOA_flux__upwards ; L - Qg ] fookeros | B TableView - tme - /- C1.. BB Tabieview - lat. A BT )
) CERES_LW_TOA flux__upwards 7 73 26034203 || Table Table Tabl
[ CERES_WN_TOA flux___upwards 7 3 1867 26 #3548 -
22 7 8 2 66066 2 2680263
1 CERES_TOT_fitered_radiance__upwards = ; 5 o 797 = T |
{5 CERES_SW_filtered_radiance__upwards 4 7 1 4 7161 \ AL 1EE 0 |
[ CERES_WN_filtere_radiance__upwards i 425 3089 257 |00, 5g4820 52342501 N
7 56081 5 |28.ef1673
{8 Radiance_and_ode_flags 7 7. 93575 2914087 52573955) \
7 26894 2 20.49723 52689439)
7 7074 712074 2429408661 29 7074 \
7 7086 681 29 064793 7086094 | T
7 709764 650406 28744125 70976423
7. 710924 620 A WEEEE Ei 71002373 \
7 7132 565 \ WEETL 9 71323807 \
34 7 715552 34 513 34 \[27.369862 34 7155524 || 34
7 717867 45503 26 50976 71786674 \
7 72018 42062 6450884 7201 us:“ \
7 7225 7711 6069 72250007,
7 724814 727 519 7248144 || -
7- 7271 8935 24347203 72712874 X
7 729443 il 217! 72044308 E
7 731757 7 068 73475742 -
7 7340 2955 271 73407175, E
7 736386 612 f O 73638609 E
14 7 7387 4 304 4 L, T8 14 73870043 4 |-
1] 1 D 7 741015 00105 61%8 45 74101475) E

ime (67687001, 0)
64-it floating-point, 9477
Mumber of aliributes =2
leng_name = time
units = days since 1970-01-01 00:00:00

Non-standard geospatial parameters
*  The geospatial parameters in CERES SSF data granules are

Colatitude_of CERES_FOV_at_surface and Longitude_of CERES_FOV at
surface. ‘lon” and ‘lat” parameters were added as primary CF Compliant
variables and to simplify plotting in standard GIS utilities.




CONCLUSION

Collaborate to solve 3-way ‘chicken or egg’ problem
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Senior Software Engineer, ASDC (SSAI contractor)
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Walter.E.Baskin@nasa.gov

Office: (757) 864-8089

Jennifer Perez

Deputy Director, ASDC

NASA Langley Research Center
Jennifer.L.Perez@nasa.gov
Office: (757) 864-5329
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